
NATURAL SUBSTANCES 
AS PLANT PROTECTION PRODUCTS: 
EUROPE IS LAGGING BEHIND
IBMA NATURAL SUBSTANCES REGULATORY GROUP
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The purpose of this paper is to compare the regulatory 
framework for Natural Substances used as bioprotectants in 
Australia, Brazil, the European Union, and the United States 
and draw policy recommendations the individual regions to 
enable Natural Substance authorisation.

The analysis shows that the EU is the only region without 
clear data requirements specifically for registration of 
Natural Substances. Natural Substances are currently being 
assessed under the regulatory framework developed for 
conventional plant protection products in the EU. Based on 
these findings, three policy recommendations are proposed 
for the EU:

1) development of separate guidance for Natural Substances

2) establishment of legal timelines for approval of products 
containing Natural Substances

3) resources are dedicated for enhancing the capacity and 
capability of Rapporteur Member States and EU bodies to 
assess applications for Natural Substances. Failure to do so 
will compromise achieving the Green Deal objectives.
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Several global and regional initiatives exist to promote market 
access for plant protection products containing bioprotectants. 
Some countries and regions have policy plans to limit the use of 
conventional chemical pesticides e.g. the European Union which 
is targeting the reduction of conventional chemical pesticides 
by 50% by 20301. Other countries do not have restrictions on 
conventional chemical pesticides but promote the registration of 
innovative bioprotectants with a tailor-made regulatory system 
that matches the characteristics of these low hazard substances2. 

Natural Substances can provide effective pest, weed or disease 
management in plant protection. Natural Substances and 
other bioprotectants can offer key advantages such as a more 
sustainable protection against pests, weeds and diseases. 
They support farmers in reducing chemical pesticide inputs in 
agricultural production while still maintaining yield and therefore 
are a vital tool for ultimately transforming the food system. 

Previous studies have mainly compared different bioprotectant 
regulatory systems for microorganisms in multiple regions (Table 
in appendix). Some of the papers recognize methodological 
difficulties of comparing different regulatory frameworks due for 
example to differences in market size and related to authority 
size to enable different regulatory frameworks. Our interpretation 
from reviewing the previous publications is that there is not one 
ideal regulatory system. We also conclude from the available 
literature that targeted bioprotectant regulations are also not 
suitable for all Bioprotectants (e.g. Natural Substances). The EU 
does not have a separate framework for bioprotectants when 
compared with regions of similar, or even smaller sizes, due to its 
complex regulatory system as concluded by some authors (Table 
in appendix).

As most publications focus on micro-organism or specific 
groups of Natural Substances general statements on Natural 
Substances are difficult to draw from published literature. This 
paper specifically covers Natural Substances as a general group 
and to our knowledge this is the first paper to do so. Here we 
compare the regulatory framework for Natural Substances for 
plant protection uses in selected countries or geographic regions: 
Australia, Brazil, European Union, and United States. This is 
done by 1) comparing data requirements within the respective 
frameworks and by 2) analysing key performance indicators of the 
different systems. From this analysis a policy framework can be 
proposed to improve the registration process in the EU for Natural 
Substances in a methodical, sound and appropriate way.

1 https://ec.europa.eu/food/plants/pesticides/sustainable-use-pesticides/farm-fork-targets-progress_en
2 https://www.epa.gov/pesticides/biopesticides
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For the scope of this paper the IBMA’s definition of Natural 
Substances3 is used: “Substances that consist of one or 
more components that originate from nature, including 
but not limited to: plants, algae/micro algae, animals, 
minerals, bacteria, fungi, protozoans, viruses, viroids and 
mycoplasmas. They can either be sourced from nature or 
are nature identical if synthetized. This definition excludes 
Semiochemical and microbials.”

In this paper we also use the combination of Natural 
Substances and Semiochemicals in the analysis. The term 
conventional chemical pesticide is used for synthetic 
protectants that do not originate from nature. 

Bioprotectants have their origin in nature and should cause no harm to 

humans and have minimal impact in the environment. Bioprotectants include, 

in particular, macro-organisms (Invertebrate Biocontrol Agents) and plant 

protection products containing micro-organisms, Semiochemicals (chemical 

mediators such as pheromones and kairomones), and Natural Substances of 

plant, animal or mineral origin.
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3 https://ibma-global.org/wp-content/uploads/2020/12/ibmadefinitionleafletweb.pdf

Various definitions of Natural Substances used as Bioprotectants exist.
In this document we use the following definition:
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COMPARISON OF DATA REQUIREMENTS

The objective of the data requirement comparison was to review 
the regulatory processes in different regions. 

This has been achieved by: Defining questions (see Table 1) from 
manufacturers of Natural Substances and prioritizing regions of 
interest. After collating all the questions (Table 1) the following 
regions or countries were selected: Australia, Brazil, Europe 
and USA. Selected members with relevant regulatory expertise 
were tasked to answer the questions based on internal expert 
experience, and interviews with regional experts and authorities. 
If contradictory responses were found, clarification was sought 
and if this was not possible, they were omitted from the 
assessment.

KEY PERFORMANCE INDICATORS 

One of the key performance indicators of a regulatory system 
is the availability of Natural Substances expressed as number 
of different active substances available to farmers in different 
regions or countries. To compare numbers of registered Natural 
Substances in the EU and USA as two major regions with 
comparable large population sizes we followed a stepwise 
approach. As a first step all available registrations were extracted. 
In the USA the Environmental Protection Agency (EPA) has a 
specific Biopesticide list4 of the registered biopesticides following 
the EPA definition. This was extracted from the EPA website mid-
2019 and all registrations up to the end of 2018 were categorized 
as being Natural Substances according to the IBMA definition. 

Such a biopesticide list was not available for the EU. For the EU 
the authors extracted all registered active substances in mid-2019 
which were then compared with the EPA list characterized and 
categorized as being Natural Substances according to the IBMA 
definition. If possible, the assessment was also cross-checked with 
the France biocontrol list5 to double check if any entries were 
missed. Based upon the expert knowledge of the IBMA Natural 
Substances regulatory group these trends of available solutions 
in the EU and USA remains valid or have become even more 
pronounced due to UK leaving the EU and resulting bottlenecks in 
other EU members for available submission slots.
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4 https://www.epa.gov/ingredients-used-pesticide-products/biopesticide-active-ingredients
5 Journal officiel de la République française - N° 200 du 28 août 2016; Note de service DGAL/SDQSPV/2019-144 13/02/2019

This paper used a comparative approach by reviewing data requirements within the regulatory framework of different regions and their 
key performance indicators, defined as the number of Natural Substances available to farmers.
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REGULATORY PROCESS AND DATA REQUIREMENTS IN 
DIFFERENT REGIONS

After reviewing registration processes in EU, USA, Brazil and 
Australia (Table 1) the authors found that USA, Brazil and Australia 
have a framework for Natural Substances, which is different from 
that used for the conventional chemical pesticide. The EU does not 
have a specific regulatory framework for Natural Substances. USA 
EPA has an established committee (the Biochemical Classification 
Committee) where applicants can enquire if the substance they 
want to bring to the market falls under the dedicated framework. 
In the other regions or countries, this information flow appears to 
be more ad-hoc and does not follow a similar structured process. 
The EU was found to be the only region without clear dedicated 
framework for Natural Substances nor has it established any 
process whereby they can be considered as such. In the EU, 
applicants need to follow the process for conventional chemical 
pesticides. 

Australia, Brazil and USA in addition to having a framework for 
Natural Substances also have set out data requirements for Natural 
Substances. For efficacy data requirements, USA differs from the 
EU, Brazil and Australia in that they do not require efficacy trials 
to be presented during the application process (although this 
might be requested by the EPA and/or certain states). In the EU 
applicants need to follow the data requirements for conventional 
agrochemicals although it is mentioned in the data requirements 
for conventional agrochemicals that for plant extracts and 
Semiochemicals either “justified exemptions can be made” or “a 
different approach may be taken if adequately justified”. 

Residue studies and tolerance/maximum residue setting is, based 
on our assessment, the least clear requirements. The requirement 
for residue studies needs to be decided on a case-by-case basis 
in all regions or countries and depends on parameters such as the 
toxicological and environmental profile of the Natural Substance 
and the use pattern.

The regulatory fees, expressed as USA dollars, in Brazil and USA 
are comparable at approximately 20k US$ whereas for Australia 
the fees are 47k US$, more than double the fee must be paid 
in USA and Brazil. The situation for the EU is not transparent as 
different member states have different fees. In addition, the costs 
depend on the initial rapporteur, the potentially co-rapporteur 
member state, and potential fees for member states to comment 
on the initial assessment for the natural Substance registration. 
Two arbitrary examples: The registration of a new active using 
Germany as rapporteur member state can cost up to 686k US$. In 
the Netherlands the fee is ca. 105k US$ if we assume the fees for 
“active substance based on low-risk substances, microorganisms, 
pheromones or a comparable substance” otherwise the fees in the 
Netherlands would be 267k US$. As a generalization the authors 
conclude fees in the EU are higher than other regions and countries. 

All regions or countries state that they have defined timelines 
(Table 1). In USA, Brazil and Australia, timelines are applicable that 
differ from conventional chemical pesticides. However, the exact 
legal timelines also depend on parameters such as an assessment 
of residue studies and whether a tolerance/maximum residue level 
setting is needed. In the EU, as it does not have a dedicated Natural 
Substance pathway, dossier evaluations follow the timeline of 
conventional chemical pesticides, but these are often not followed 
and take significant longer.
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

GENERAL

Is there a Natural 
Substance framework/ 
legislation available?

No, only data requirements 

for conventional chemical 

pesticides and micro-organisms 

are available. It is mentioned 

in the data requirements 

for conventional chemical 

pesticides for Botanicals and 

Semiochemicals that either 

“justified exemptions can be 

made” or “a different approach 

may be taken if adequately 

justified” 

Otherwise, non-binding 

guidances for Botanicals and 

Semiochemicals.

Yes Yes Yes

How specific is this 
framework (beyond plant 
extracts)?

N/A because there is no 

framework

The product needs to have 

a non-toxic mode of action. 

Biochemical pesticides are 

naturally occurring substances 

that control pests by non-

toxic mechanisms. Biochemical 

pesticides include substances 

that interfere with mating, such 

as insect sex pheromones, as well 

as various scented plant extracts 

that attract insect pests to 

traps. 1. Semiochemicals (insect 

pheromones and kairomones), 

2. Natural plant and insect 

regulators, 3. Naturally occurring 

repellents and attractants, and 4. 

Enzymes.

According the Joint Normative Instruction No. 

32/2005 (INC 32/2005), biochemical products are 

those consisting of naturally occurring substances with 

a non-toxic mechanism of action, used in the control 

of diseases or pests as agents promoting biochemical 

or biological processes, covering: 1. hormones and 

growth regulators: substances synthesised in one 

part of the body, transported to other sites where 

they exert behavioural control or regulate the growth 

of organisms; 2. Enzymes that naturally catalysed 

chemical reactions, this group includes peptides and 

amino acids, but does not include toxic proteins and 

those derived from genetically modified organisms 

modified. Other products may be evaluated according 

to INC 32/2005 if they present structure and 

functional identity to naturally occurring substance. 

This will be treated on a case-by-case basis.

It includes enzymes 

& hormones (and 

also excludes 

specific substances).

Table 1: Comparing key data requirements in EU, USA, BRAZIL & AUSTRALIA
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

GENERAL

How can applicants check 
if their a.s. falls under this 
framework?

N/A because there is no 

framework.

EPA has established a committee 

to make such decisions, EPA 

published a list of biopesticides 

(https://www.epa.gov/

ingredients-used-pesticide-

products/biopesticide-active-

ingredients).

The applicant can check if the a.s. characteristics 

follows the characteristics (e.g. mode of action) 

as outlined in INC 32/2005. In addition, if the 

active ingredient is related to any already 

registered a.s. in the country approved by 

Brazilian Health Regulatory Agency (ANVISA) 

the applicant can check this under https://www.

gov.br/anvisa/pt-br/setorregulado/regularizacao/

agrotoxicos/monografias/monografias-

autorizadas-por-letra

Contact APVMA although 

there does not seem to 

be a structured process or 

committee.

Can the product be 
synthetically produced?

N/A because there is no 

framework.
Yes Yes Yes
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

PROCEDURES, FEES & TIMELINES

How much does an a.s. 
registration cost and 
what is the registration 
timeline?

No targeted biochemical 

pathway. Approval as 

conventional a.s. necessary. 

Costs are depending on the 

country as example Germany 

can calculate up to 606k 

Euro Ca. 686k US$. Timelines 

vary legally 3 years more 

realistic 5 to 7 years for active 

registration. On top of that 

product registration is needed.

The timeline depends on if 

tolerance is required or needed. 

Maximum timeline 20-month 

timeline, although EPA often 

exceeds timelines. 

Max. cost ca. 60k US$.

Federal level: ANVISA + IBAMA (R$ 3172.14 + 

R$ 18201.63) = R$ 21373 State level: the state 

level registration (will depend on the state):17k 

US$ considering all states. Timeline theoretical: 

120 days. Actually, the average is one year for a 

product based on a.s. already registered in Brazil, 

and between 1-2 years for a product based on 

a.s. not registered yet in Brazil. Ca. 

20k US$ total costs.

Product containing a 

biological NAS 16-22 

months. 66.5k AUS$ Ca. 

47k US$.

How much does a product 
registration cost?

No targeted biochemical 

pathway. Needs to be 

potentially registered as 

conventional product, costs 

are depending on the country. 

Timelines vary ca. 4 to 7 years 

for the active plus additional 

time for the product.

Depends on a few factors, e.g. 

new product, source registered, 

see: https://www.epa.gov/pria-

fees/pria-fee-category-table-

biopesticides-division-new-

products. 

Maximum costs ca. 14k US$.

See above. See above.

Is there a fast track 
process?

Timelines vary ca. 4 to 7 years 

for the active plus additional 

time for the product. Only 

if low-risk status is given 

for the active there is a fast 

track process for the product 

registration. So the 4-7 year a.i. 

timeline as above needs to be 

passed. If the product is not fast 

timelines vary between 1 one 4 

years.

In general, faster than 

conventional protectants. 

Maximum timelines are fixed and 

see above URL links for timelines 

(active max. 20 months, product 

max 13 months). Timelines are 

however also theoretical. In 

general, faster than conventional 

protectants.

Yes, when comparing to the conventional plant 

protection products.

Biochemical: max. 2 years (they have priority for 

evaluation by the government), PPPs: 7 years 

(average for new molecules).

Yes, fees and timelines 

defined for biological NAS. 

In general, faster than 

conventional protectants.
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

DATA REQUIREMENTS

Is there a specific set of 
data requirements?

No.

Yes. Listed in 40 CFR Sections 

158.2030-2070 identify the data 

requirements that are required 

to support registration of 

biochemical pesticides. 

Yes, very similar to the conventional, with fewer 

studies required, especially the ecotoxicological 

section.

Yes, with required and 

conditionally required.

Are there specific 
guidance documents on 
how to implement the 
data requirements?

Only botanical guidance is 

available (SANCO/11470/2012– 

rev. 8).

Yes, there are specific guidances.

There is a specific regulation for biochemical 

products (INC 32/2005), also for each class of 

product.

Yes, as data requirements 

are different for 

Biologicals.

Do studies need to be 
done according to GLP/
GEP?

Yes, all. Not for all studies GLP is needed. GLP is required, but not GEP.

Acceptable international 

technical guideline 

compliant data is required 

but APVMA open to 

discussion on scope of this 

point.

Is a literature search 
needed?

Yes, a literature search is 

needed for all a.s. submissions.

Literature is optional and can be 

used to address certain topics. 

Can request waiver if literature 

meets requirements.

To prove the non-submission of some studies 

or reports, according to each type of product. 

Possible for the a.s. to be able to exempt MRL.

Not mentioned in 

guidelines.

Is there a separate focus 
on e.g. metabolites 
produced?

Metabolites are part of the 

conventional data requirements 

and thus also need to 

be addressed for natural 

substances that fall under the 

conventional data requirements.

Not by default these are 

conditional data requirements.
No.

Yes, is part of metabolism 

and kinetics data 

requirements.
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

EFFICACY

Are trials needed? Yes.

No – required 

for selected 

State-level 

registrations 

(CA, NY).

Yes. Yes.

Are there specific 
guidance documents?

Guidance 

available for 

Botanicals and 

Semiochemicals 

but under the 

conventional 

regulatory 

pathway.

No.

Legislation: Normative Instruction No. 36 of November 24, 2009, as amended by 

Normative Instruction SDA Nº 42, of 5 December 2011 and Normative Instruction SDA Nº 

15, of 7 July 2016. Please note that a new legislative document is currently under public 

consultation (Ordinance Nº 380, of 12 August 2021).

Specific document for minor uses*: Normative Instruction nº 1, of 16 de June 2014. Here, 

efficacy extrapolations for minor uses are possible. 

*Please note, Brazil minor uses definition differs from the EU definition.

Same general 

requirements apply, 

lower efficacy if 

lower hazard may 

be accepted.

Do studies need to be 
done according to GLP/
GEP?

Yes.
No, as studies 

are not needed

No, but the local lab performing efficacy trials needs to be accredited by MAPA 

(see Normative Instruction Nº 36, of 24 November 2009, as amended by Normative 

Instruction SDA Nº 42, of 5 December 2011 and Normative Instruction SDA Nº 15, of 7 July 

2016).

Studies other than efficacy need to be done by the accredited laboratories where GLP 

is a requirement for this accreditation (https://www.gov.br/inmetro/pt-br/assuntos/

monitoramento-de-boas-praticas-de-laboratorio/reconhecimento-da-conformidade-as-

bpl).

Yes, see above.

Is phytotox addressed/
vigour/early germination

Yes.

Not applicable 

as there are 

no efficacy 

requirements 

required for 

selected 

State-level 

registrations.

Yes, the efficacy studies also assess phytotoxicity. But for the minor uses* phytotoxicity 

can be assessed for the reference crop only (see Annex I of Normative Instruction nº 1, of 

16 de June 2014).

Data requirements for efficacy are set by: 

- Decreto Nº 4.074 De 04 De Janeiro De 2002, (as amended by Decreto Nº 10.833,  

De 7 De Outubro De 2021), at a higher level

- Specific Instrução Normativa for microbiological, biological, biochemical and 

semiochemical agents, as well as for minor uses (https://www.gov.br/agricultura/pt-br/

assuntos/inovacao/bioinsumos/o-programa/marco-regulatorio-1/controle-biologico)

Phytotoxicity is specifically mentioned as a requirement in the above documents. It is not 

clearly mentioned if vigour and early germination if are parameters to be assessed.

Yes.
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DATA REQUIREMENTS EU USA BRAZIL AUSTRALIA

MRL/RESIDUES

Are Natural substances 
excluded from MRL 
setting?

As there is no biochemical 

pathway there is no default 

answer (it can be excluded).

Needs to be determined during 

the process (argumentation for 

tolerance exemption request to 

be submitted/non-food use).

Generally - yes, however for the establishment of 

MRLs the biochemicals must be in accordance 

with the needs of residue trials. Besides, 

information about probable residues resulting 

from the use of the product, and if no residues 

are probable, the applicant must provide a 

technical-scientific reason.

Generally not required, 

though MRL exemption 

request must be made.

Are residue trials needed? Yes, default data requirement.

Potentially yes depend on results 

of the toxicological studies, i.e. 

case by case decision 

It depends on the results of toxicological studies 

at Phase 1. If the product goes to Phase 2, it may 

be necessary depending on the characteristics of 

the product.

See above.

13



KEY PERFORMANCE INDICATORS: NUMBER OF REGISTERED NATURAL SUBSTANCES 

The starting point for the numerical analysis was the agreement on and use of the IBMA definition of Natural Substances. Based on this definition it 
is possible to give absolute numbers of registered Natural Substances between the two regulatory jurisdictions USA and EU. The EU Commission’s 
database of active substances approved for plant protection contains a total of 479 active substances (mid-2019). According to the IBMA definition 
around 37% (176, Figure 1) may be regarded as Natural Substances & Semiochemicals. This list is reduced to a subset of 98 Natural Substances (without 
Semiochemicals). It is of interest to compare this subset of Natural Substances with the other subset, micro-organisms (species and strains) which totals 
99, that is often cited as the most significant component of the bioprotectant sector, and have been prioritised in both existence of, and review of, specific 
data requirements. 

In the USA the demarcation within the USA database of approved active substances for “biopesticides” uses identifies 365 alone as Natural Substances & 
Semiochemicals. Of this 40% (149) fit the IBMA definition of a Natural substance, 62 are common between the two (EU/USA) jurisdictions, 87 are specific 
to the USA only.

0 50 100 150 200 250 300 350 400

Natural 
Substances

Europe USA

Natural Substances 
& Semiochemicals

Figure 1: Number of Natural Substances as defined by the IBMA definition and the total number of 
Natural Substances & Semiochemicals in Europe (Dark Grey) and USA (Light Grey) 
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The first conclusion of this paper is that Natural Substances 
are a diverse group of substances. This diversity is also 
reflected in the different definitions that are used. The 
second conclusion is that most regulatory frameworks 
recognize the differences between conventional chemical 
pesticides and Natural Substances in terms of a more 
favourable safety profile, their specific mode of action and 
faster biodegradability. 

The EU, with its lack of a specific regulatory framework for 
Natural Substances, is an exception compared to Australia, 
Brazil & USA where a separate regulatory framework is 
available. Even if there is a Natural Substance specific 
regulatory framework, data requirements and study 
recommendations for Natural Substances are often not 
suitable or not validated due to their diversity. Even if 
studies are required and conducted, the risk assessment 
and evaluation criteria are not laid down in legislative 
documents and can be subject to subjective evaluation. 

There are however strong regional or country differences in 
both the number of active substances that are registered 
as well as the data requirements and clarity in the data 
requirements for Natural Substances. Compared to the 
USA, the EU has a reduced number of registered Natural 
Substances and ranks high in the uncertainty level on the 
data requirements. Regulatory unpredictability, high costs 
and long approval timelines impact investments and how 
industry players select projects and target markets.
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NATURAL SUBSTANCES IN DIFFERENT REGIONS

A positive outcome of this comparison is that 3 
out of 4 of the analysed regions have a dedicated 
regulatory process for Natural Substances. This is 
in contrast with the EU where applicants need to 
start from the conventional chemical pesticides 
pathway under Regulation (EC) No 1107/2009 and 
the related data requirements.

However, even in the regions that have a dedicated 
regulatory process for Natural Substances, there is 
a need for suitable and specific guidelines. This is 
a gap in all regions which results in case-by-case 
decision making by both applicant and authorities 
on which studies are needed and how they should 
be evaluated.

The USA stand out in its lack of requiring efficacy 
trials. The objective of efficacy trials is to provide 
the farmer with agricultural solutions, like Natural 
Substances, that work. Therefore, the objective of 
efficacy trials should not be the binary outcome 
for registration (i.e. granted or not granted) but 
should find the best and optimal conditions of use 
and give guidance to the farmer on when, how, 
and under what conditions to use or not use the 
product. 

The differences in data requirements also seem 
to be reflected in the costs and timelines. No 
clear fee guidance is given in the EU, the fees in 
other regions depend on several factors but are 
transparent to a high extent. Timelines also seem 
to vary between the regions with our interviews 
indicating that legal timelines are often exceeded. 
The EU seem to be a negative outlier with no 
clear specific timelines for Natural Substances 
and timelines frequently and in all process points 
significantly exceeded.
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KEY PERFORMANCE INDICATORS: NUMBER OF REGISTERED NATURAL 
SUBSTANCES 

What is the explanation for the startling difference in numbers between 
the EU and USA where the number of biochemical and Natural Substances 
are about one third higher (149 vs 98)? This which negatively impacts 
the number of solutions made available to farmers, impact the green deal 
objectives, and food security.

Comparison of the range of crops grown and growing conditions between 
the USA and the EU alone is not the answer. The regulatory system in the 
USA to bring products to the market is faster and thus expediting growers’ 
access to these particular plant protection tools compared to the EU. 

The USA system allows for identification of substances of natural origin 
early in the process, which are then subject to a different set of data 
requirements, evaluation process, timelines and fee structure, all designed 
to facilitate an appropriate level of regulatory compliance for these types 
of compounds. The EU system, beyond specific microbial requirements, 
does not. 

The current EU system has high costs, a convoluted process and lengthy 
and not respected timelines for evaluations of these Natural Substances, 
which by their very nature should present easier wins for all involved. The 
commercial disadvantage between the EU and USA industry and growers 
is keenly felt, and while there may be good intention amongst the EU 
regulator community to bring change to address this disparity there is 
thus far little hard evidence to demonstrate that the EU plant protection 
product approval process is being better redesigned in this respect. The 
result of the uncertainty in the time and cost of the EU registration process 
for a natural substance is a disincentive as Board Rooms will decide to 
invest outside the EU when a more certain and faster return on investment 
is possible outside the EU. The net result is a lack of investment in Europe 
and a loss of innovation.
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RECOMMENDATIONS 

To be able to make more Natural Substances available to farmers faster it 
is important to improve the regulatory system in all regions and countries. 
Agricultural production efficiency needs not to compromise safety to 
humans and the environment of the applied products and practices.  
To kick-start this process based on our finding we suggest the following 
actions:

• Clear regulatory definitions and processes to classify Natural 
Substances are needed. In the literature overview and the review 
of the different regulatory schemes, it became clear that there are 
globally different definitions for Natural Substances. Some definitions 
are based on mode of action, some on origin, some on risk, some on a 
mixture of parameters. Some regions have no clear definition of Natural 
Substances. We recommend internationally harmonized definitions of 
the different classes of bioprotectants, for which the IBMA definitions 
would be a good starting point.

• EU guidance for Natural Substances. The EU lacks a regulatory 
pathway for Natural Substances. Natural Substances can only be 
evaluated under Regulation (EC) No 1107/2009 and Part A of the 
associated data requirements as for conventional chemical pesticides. 
For active substances that are Semiochemical or Botanicals, there 
are specific non-binding guidance, and the process seems to be 
a bit smoother but both Semiochemical and Botanicals still suffer 
from long timelines, high fees and unclear data requirements and 
exposure calculations. This needs attention for an urgent solution. We 
propose a quick and long-term solution. First as quick fix and using 
the IBMA Decision Tree (under publication) as an intermediate tool we 
recommend development of a Natural Substance guidance document. 
As a long-term solution to avoid the current bottlenecks which are 
experienced for Semiochemical and Botanicals, we recommend a 
detailed set of data requirements as part of a dedicated biocontrol 
substance regulation. This should include the establishment of a 

separate fast-track evaluation, authorization and registration process 
for Natural Substances and products, as stressed by the European 
Parliament in its resolution of 13 September 20186. The scientific 
assessment can be based on IBMA Decision Trees. As a large number 
of the new Natural Substances are developed by SMEs, this fast-track 
evaluation process should be complemented by reduced European 
and national registration fees in order to promote and ease the 
development of Natural Substances.

6 (European Parliament resolution of 13 September 2018 on the implementation of the Plant Protection Products Regulation (EC) No 1107/2009, 
https://www.europarl.europa.eu/doceo/document/TA-8-2018-0356_EN.html)
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TITLE & TOPIC REFERENCE MAIN LEARNING FROM EACH STUDY

Title: Why has the authorization of 

microbial biological control agents 

been slower in the EU than in 

comparable jurisdictions?

Topic: Micro-organisms 

Sundh, I. and Eilenberg, J., Pest 

Manag Sci 2021, 77: 2170-2178, 

https://doi.org/10.1002/ps.6177

• A main conclusion is that although the EU’s regulatory processes have strong scientific foundations, 

the most appropriate scientific concepts, knowledge and expertise have not been applied in the safety 

assessment of microorganisms and biological control.

• Tradition and conceptual legacies from assessments of conventional chemical pesticides have likely 

contributed to this by steering the evaluations of microorganisms in less appropriate directions.

• The current framework for microbial plant protection products complies poorly with the principles that 

legislation should have legal predictability, proportionality, and that it should be non-discriminative, for 

instance in comparison to corresponding regulations in comparable jurisdictions.

• To rationalize the EU’s authorization of microbial control products, both the basic legislation and the 

evaluations of agents and products need stronger rooting in fundamental microbiological science.

Title: Authorization of microbial 

plant protection products in 

the Scandinavian countries: A 

comparative analysis

Topic: Micro-organisms

Kvakkestada,V., Sundbyea, A., 

Gwynn, R., Klingena, I., Env.

Sci. and Policy 2020, 106: 115-

124, https://doi.org/10.1016/j.

envsci.2020.01.017

• Sweden and Denmark have each authorized 20 microbial plant protection products while Norway has 

only authorized four microbial plant protection products.

• After investigation, the most important explanation is implementation differences in terms of different 

decisions made in the authorization process.

• By comparing the authorization process for three microbial PPP in the Scandinavian countries, we found 

that Norway used more time for the product authorization decisions. Norway assesses the same types 

of microbial PPP more restrictively with respect to environmental aspects and especially human health 

risks.

Title: A comparison of the EU and 

US regulatory frameworks for the 

active substance registration of 

microbial biological control agents

Topic: Micro-organisms

Frederik, C. and Wesseler, J.H.H., 

Pest Manag Sci 2019; 75: 87-103, 

https://doi.org/10.1002/ps.5133

• The EU registration is more complex compared with that in the USA due to differences between EU- and 

Member State (MS)-level processes, large actor heterogeneity and low flexibility. 

• Regulatory amendments have improve EU-processes and led to a significant contraction of procedural 

time spans, but processes at the MS level have not improved and have become a larger procedural 

obstacle.

Ecological arguments to 

reconsider data requirements 

regarding the environmental fate 

of microbial biocontrol agents in 

the registration procedure in the 

European Union

Köhl J, Booij K, Kolnaar R, 

Ravensverg WJ: BioControl 

(2019) 64: 469-487, https://doi.

org/10.1007/s10526-019-09964-

y(0123456789().,-volV)( 01234567 

APPENDIX

Table 1: literature comparing different regulatory systems and the outcome
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TITLE & TOPIC REFERENCE MAIN LEARNING FROM EACH STUDY

Title: Regulatory Revolution in 

Biopesticides

Topic: Micro-organisms, Botanicals, 

and Semiochemical

Covance Laboratories, 2020, PDF 

Viewer (covance.com)

Although industry, governments and consumers see the benefits offered by the biopesticides, the worldwide 

regulatory frameworks governing their approval are not always optimized to evaluate them in a scientifically 

appropriate and timely fashion. 

The USA EPA framework is seen as the most ‘fit-for-purpose’, whilst others, as that of the EU, squeeze 

biopesticides through inappropriate and burdensome evaluations designed for conventional chemicals. The 

UN FAO and WHO have proposed guidance for regulators to provide practical advice on simplifying and 

enhancing biopesticide approval processes.

The fate of biocontrol agents under 

the European phytopharmaceutical 

regulation: how this regulation 

hinders the approval of botanicals 

as new active substances

Marie-Cécile Vekemans1 & Patrice 

A. Marchand

The fate of biocontrol 

agents under the European 

phytopharmaceutical regulation: 

how this regulation hinders the 

approval of botanicals as new 

active substances (springer.com)

Title: Differences in the progress 

of the biopesticide revolution 

between the EU and other major 

crop-growing regions

Topic: Biopesticides

Balog, A., Hartel, T., Loxdale, H.D., 

Wilson, K., Pest Manag Sci 2017; 

73(11): 2203-2208, https://doi.

org/10.1002/ps.4596

• At present, there are fewer biopesticide-active substances registered in the EU compared with the 

United States, India, Brazil and China.

• The relatively low level of biopesticide research in the EU (6880 ISI papers) versus the United States 

(18 839), India (9501) and China (7875) relates to the greater complexity of EU-based biopesticide 

regulations compared with these other countries.

• In this light, it is worth noting that tensions may exist between regulators that emphasize the beneficial 

nature of biopesticides in environmentally friendly crop management and those that adopt a more 

technologically based approach dependent on a chemical-pesticide-driven model.

• Compared with the other aforementioned countries, far fewer biopesticide products are available in the 

EU market, mainly as a direct result of the severe regulatory factors present there. 

• The extent to which this trend will continue depends largely on a range of interacting political and/or 

regulatory decisions that influence environmentally friendly agricultural industries.

Title: Brazilian Legislation Leaning 

Towards Fast Registration of 

Biological Control Agents to 

Benefit Organic Agriculture

Topic: biologicals

Togni, P.H.B., Venzon, M., Lagoa, 

A.C.G., Sujii, E.R., Neotropical 

Entomology 2019; 48: 175–185, 

https://doi.org/10.1007/s13744-

019-00675-8

• The process of registration of natural enemy–based products in organic agriculture is simpler and faster 

than the conventional route of chemical insecticides in Brazil.

• Since the regulatory mechanisms have been established in Brazil for organic agriculture, the number of 

biological control products registered has increased exponentially. 

• Although this scenario presents a series of new opportunities to increase and stimulate a more 

sustainable agriculture in the country, biological control is not always aligned with the aims and 

philosophy of organic agriculture and agroecology. Therefore, the authors argue that new research 

efforts are needed on understanding how conservation biological control strategies can be integrated 

with augmentation biological control to promote a sustainable agriculture under the concepts of organic 

agriculture and agroecology.
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TITLE & TOPIC REFERENCE MAIN LEARNING FROM EACH STUDY

Title: Progress on the 

implementation plan on increasing 

low-risk plan protection product 

availability and accelerating 

integrated pest management 

implementation in Member States

Topic: biopesticides, basic 

substances.

EU, General Secretariat of the 

Council, Delegations, 2019, 

10238/19; AGRI 299, PHYTOSAN 

17, PESTICIDE 20; 

https://data.consilium.europa.eu/

doc/document/ST-10238-2019-

INIT/en/pdf

• Progress has been achieved since 2016 in transformation towards more sustainable plant protection 

practices by EU farmers.

• However, there are significant divergences and some Member States need to do much more as regards 

prioritization and promotion of low-risk active substances and products. All Member States should make 

serious efforts to meet the shorter deadlines for product authorizations foreseen in Regulation (EC) No 

1107/2009. Member States must deploy additional efforts to implement the principles of integrated pest 

management into concrete farming practices for many more crops than today. This is one of the key 

obligations of Directive 2009/128/EC on the sustainable use of pesticides.

Code rural et de la pêche 

maritime (2014)

https://www.legifrance.

gouv.fr/codes/article_lc/

LEGIARTI000042911985/

Title: Shifting paradigms in the 

history of classical biological 

control

Topic: classical biological control 

BioControl 2018; 63: 27-37;

https://doi.org/10.1007/s10526-

017-9841-9

• Authors are encouraged by the development of a second maturation step into a paradigm in which 

potential benefits and risks of biological control introductions are carefully balanced to arrive at solutions 

that maximize net social and environmental benefits. If this can be combined with other improvements 

such as effective dialogue and consultation between regulators, scientists and other stakeholders, and 

effective time-limits for key steps in the process, then the future of safe and effective classical biological 

control for the benefit of society will be more secure. This general approach is already being adopted in 

biological control regulations in some countries (notably New Zealand) but there is still a need for formal 

risk/benefit conceptual models that can guide decision making, and revised guidelines that take this into 

account to assist countries less experienced in classical biological control in their decision making.

J. Todd Kabaluk Antonet M. Svircev 

Mark S. Goettel Stephanie G. Woo

THE USE AND REGULATION 

OF MICROBIAL PESTICIDES 

IN REPRESENTATIVE 

JURISDICTIONS WORLDWIDE 

Microsoft Word - MICROBIAL 

PESTICIDES August 19.doc (unlp.

edu.ar)

When is it biological control? 

A framework of definitions, 

mechanisms, and classifications

Stenberg, J.A., Sundh, I., Becher, 

P.G. et al. When is it biological 

control? A framework of 

definitions, mechanisms, and 

classifications. J Pest Sci 94, 

665–676 (2021). https://doi.

org/10.1007/s10340-021-01354-7

• Living biocontrol agents and non-living nature-based substances provide separate forms of 

bioprotection.

• Biocontrol mechanisms target a pest, directly or indirectly, thus excluding, e.g., biostimulation.

• Conservation and natural biocontrol involve resident agents with and without intervention.

• Classical and augmentative biocontrol involve agents added for permanent and temporary control, 

respectively.

• Clear definition and understanding of biocontrol will facilitate efficient regulation and implementation.
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TITLE & TOPIC REFERENCE MAIN LEARNING FROM EACH STUDY

Evolution of the biocontrol active 

substances in the framework of 

the European Pesticide Regulation 

(EC) No. 1107/2009

Robin, D.C., and Marchand, P.A., 

Pest Management Science 2018; 

https://doi.org/10.1002/ps.5199

• The use of biocontrol agents (BCA) is growing strongly with a market of ¤1.9 billion worldwide and ¤542 

million in Europe, and an estimated annual growth of between 15% and 20%. Biocontrol substances use 

natural mechanisms as part of integrated pest management. With the exception of macro-organisms, 

substances or products comprising microorganisms, semiochemicals and natural substances depend on 

plant protection Regulation (EC) No. 1107/2009.

• When this regulation came into force, a number of BCA had already been approved. The total number 

of BCA rose during the period 2011–2018 to 60 substances in line with global growth in approved 

substances. This growth was not smooth or equal between biocontrol categories; the microorganisms 

category increased the most, with a doubling of the number of approved substances in use, followed by 

natural substances and semiochemicals.

EU. Better Regulation Guidelines, 

Commission Staff Working 

Document, SWD (2017) 350. 2017.

https://ec.europa.eu/info/

law/law-making-process/

planning-and-proposing-law/

better-regulation-why-and-how/

better-regulation-guidelines-and-

toolbox_en (accessed on 7. July 

2021).

• The European Commission has a key role in this regard given its right to initiate new legislation and 

its responsibility to ensure the correct application of Union law. EU action must lead to a simple, clear, 

stable and predictable regulatory framework for businesses, workers and citizens that continue to add 

value as problems evolve, new solutions emerge and political priorities change. Determining when and 

how EU action should be undertaken, reviewed or repealed is ultimately a political choice. The quality of 

these choices, however, can be improved if better regulation principles and practices are followed when 

preparing, implementing and evaluating policies, measures and financial programmes.

Reaping the Benefits of 

Microorganisms in Cropping 

Systems: Is the Regulatory Policy 

Adequate?

I Sundh, T Del Giudice, L Cembalo 

- Microorganisms 2021, 9(7), 

1437; https://doi.org/10.3390/

microorganisms9071437

• This study presents a critical review of the current legislation and regulatory policies pertaining to 

the utilization of plant-beneficial microorganisms in the European Union (EU). For augmentative 

approaches, the nature of the intended effect and the product claim determine how a microbiological 

product is categorized and regulated, and pre-market authorization may be mandatory. Typically, 

microbial products have been incorporated into frameworks that were designed for evaluating non-

living substances and are therefore not well suited to the specific properties of live microorganisms. We 

suggest that regulatory harmonization across the sector could stimulate technical development and 

facilitate implementation of crop management methods employing microorganisms. Possible scenarios 

for regulatory reform in the longer term are discussed, but more investigation into their feasibility is 

needed. The findings of this study should serve as a catalyst for more efficient future use of plant-

beneficial microorganisms, to the benefit of agriculture as well as the environment.

Regulating biocontrol agents: A 

historical perspective and a critical 

examination comparing microbial 

and macrobial agents

Ingvar Sundh • Mark S. Goettel

SundhGoettel2013 (1).pdf
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